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1 
This invention relates more particularly iv 
methods and machinery for assembling crown 
caps composed of crown shells, cushion discs and 
conter spots. 
As conter spotted crown caps are generally ap- 5 
plied to packages or containers the selling price 
of which is but a few cents, the caps used thereon 
must be very inexpensive. Such cost considera- 
tion makes necessary assembly of the inexpensive 
component elements at high rate of speed and 10 
with a minimum of maintenance cost, which re- 
quires a cap assembly machine that operates with 
a minimum of strain, shock and vibration. 
As conducive to a clear understanding of the 
invention it is noted that where the crown shells 15 
are advanced in single steps from station to 
station by a single rack, performing a trans!a- 
tional movement in a circular path of the diam- 
eter of each step, the period of dwell at each 
station is substantially equal fo the period of 20 
movement. Accordingly the crown shell remains 
at rest at each station for a period of rime ade- 
quate to perform even the relatively complex op- 
eration at the center spotting station, where the 
center spot ribbon is advanced and stopped, and 25 
the center spot is blanked out and positioned 
against the liner in the crown shell as shown, 
for example, in the Patent No. 2,117,711, dated 
May 17, 1938. 
Where, in an effort to double the output of 3O 
uch machine from approximately 400 caps per 
minute to 800 caps per minute wlthout increasing 
the speed of its drive, the expedient is used of 
duplicating the shell advancing rack and oper- 
ating the saine in opposite direction as well as in 35 
opposed phase, the period of dwell of the shell 
at each station is drastically reduced te approxi« 
mately ten per cent of the dwell attained with 
the use of but a single shell advancing rack. Ac- 
cordingly, each of the operations insofar as they 40 
involve the entry and removal of mechanism into 
and frein the shell must be effected during the 
greatly shortened period of dwell thereof at each 
station. This bas not posed any particular prob- 
lem insofar as concerns the steps of applying the 45 
adhesive or of spreading the adhesive or feeding 
the cork liner into the shell. But the conter spot- 
ring operation does present a problem in that 
mode of operation. For where only the punch 
element of the center spotting die is positively 50 
actuated and the sleeve element utilizes merely 
a buffer spring for ifs operation, such die, if 
operated at such increased speed becomes unre- 
liable due to excessive vibration of the buffer and 
return spring for the die sleeve, and the shock of 5 
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operation at such speed even if otherwise feasible 
would result in the need for frequent replace- 
ment. In addition, ff the ribbon from which the 
conter spot is punched is stepped through the die 
sleeve at the rate necessary to give an output of 
800 caps per minute, if is likely fo tear, or the 
feed may be irregular with the result that too 
much ribbon may be fed with a consequent waste 
of material or too little ribbon may be fed so 
that the conter spot wfll hot be a complote circu- 
lar disc, but will bave a crescent cut out of its 
periphery. In any of these circumstances fie- 
quent stoppage of the machine would be neces- 
sary for replacement or adjustment of such 
ribbon. 
It is accordingly among the objects of the in- 
vention te provide a method by which, with but a 
minimum of strain, stress and vibration, center 
spots are blanked out and correctly positioned 
in the crown stiell despite the very short interval 
that the shell remains at rest at the center spot- 
ring station in the desired high speed operation 
and yet to afford facilities for £eeding the conter 
spot ribbon for the dieing operation af the fea- 
sible, relatively slower speed desirable for ribbon 
feeding te obviate tearing thereof. 
Another object of the invention is to provide 
a machine of the above type for assembling crown 
caps with cork or other liner and center spot, 
which is compact and rugged in construction, 
which requires but a minimum number of oper- 
ating parts, none of which is delicate or apt to 
become out of order, which is capable of continu- 
ous high speed operation for long periods with- 
out attention and the worlug parts of which 
are readily accessible for maintenance and repair 
and the cost of upkeep of which is low. 
Another object of the invention is to provide 
a center spot die for a machine of the above type 
which will cut a center spot from ribbon material 
and wfll press such spot and center the latter in 
position against the liner of the crown shell, in 
rapid sequence during a minute interval of rime 
with but the minimum amount of shock and 
bration. 
According to the invention from one of its 
aspects, much of the stroke of the center spot- 
ring die (including an accelerating stage attain- 
ing high speed at the instant of center spot cut- 
ing), is effected during the period that the shell 
moves relative to the center spotting station. But 
that portion of the stroke in which the sleeve 
and punch elements of the die protrude into the 
shell, is wholly completed at decelerated rate dur- 
2ng the first hall of the short period of dwell 
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of the shell at such station so as substantially 
to elirninate alI shock of impact of the sleeve 
and of the punch as the latter contacts the liner 
of the shell, and as the ]ower end of the sleeve 
enters the sheI1 it positions the latter wth re- 
spect to the punch so that the spot may be prop- 
erly centered therein. 
A single die head could be operated for the 
rapid output o.f 800 caps advanced intermittently 
in SeClUence per minute if the ri'bbon from which 10 
the center spots are blanked out by the die cou]d 
itselï be started and stopped 300 rimes a minute. 
Where such rapid feed of the ribbon is net 
feasible, the invention according te another as- 
pect contemplates the use of two center spotting 15 
dies positioned ai different stations, the flrst die 
being timed to spot a sequence of a]ternate crown 
she]ls and the second die being timed to spot the 
sequence of a]ternate crown shells skipped by the 
first die. The dies could be operated either in 20 
phase relation if the two center spotting stations 
are spaced by an even number of steps or if they 
are adjacent, or in opposed phase by spacing 
them an odd number of intervening stations. 
In the accompanying drawings in .which are 25 
shown one or more of various possible embodi- 
ments of the several features of the invention: 
Fig. 1 is a diagrammatic fragmentary plan view 
of the machine, 
Fig. 2 is a view simflar to Fig. 1 with the rce- 
way and other parts .broken away fo dise]ose the 
crown advancing mechanism, 
Fig. 3 is a fragmentary transverse view on a 
larger scale partly in cross, section taken 
line 3--3 of Fig. 1, 
Fig. 4 is a diagrammatic ïront elevational yiew 
of the operating stations of the machine, 
Fig. 5 is a diagrammatic vew showing the con- 
flgurations of the sequence of operating cams 
utflized in the machine, 40 
Fig. 6 is a view similar to Fig. 3 of the cork 
feed taken along line 6--$ of P'ig. 1, 
Fig. 7 is a fragmentary detail sectionaI view on 
a Iarger sca]e of a center spot die, taken on line 
-- of Fig.EE, 5 
Big. 8 is a viv¢ similar fo Fig. 3 of a center 
spot die taken along line 8--8 of Fig. 1, 
Fig. 9 is a graph showing the cycle of move- 
ment oï the center spot die elements relative to 
the crown shelI and the center spot ribbon, the 
angular movement of the main shaft being the 
abscissa and the die stroke on an enlarged scale 
being the ordinate, 
Fig. 10 is a diagrammatic detaiI front eleva- 
tional view of another embodiment of the ma- 55 
chine, 
Fig. 11 is a diagrammaic view showing the 
configurations of the operating cams utilized in 
the embodiment of Fig. 10, 
Fig. 12 is a diagrammatic detail ïïont eleva= 50 
tional view of stfll another embodiment of the 
machine, and, 
Fig. 13 is a diagrammatic view showing the 
configurations of the operating cams utilized in 
the embodiment of Fig. 12. 65 
While the various cams and gears for operat- 
ing the constituent elements of the machine may 
be arranged in timed relation in any of a mul- 
tiplicity of possibIe ways te, be driven by a cern- 
mon motor M, a particularly desirable arrange- 7O 
ment is shovn in the drawings. 
The general construction of the crown shelI as- 
sembling machine wflI flrst be described under 
appropriate titIes, and as itis conventional in 
construction, wfll only be described te the ex- 75 

4 
tent necessary for a clear understanding of the 
invention, and then will ,be described the com- 
ponent structural parts of a preferred specific 
embodiment herein chosen te illustrate my in 
5 vention. 
General construction anl s]'ell ]eel 
Referring new te the drawlngs, aframe ts pro- 
vided on which the operating pars are mount- 
ed. The ïrame includes a table 0 beneath which 
is rotatably mounted the main drive and cam 
shaft ! which extends longitudinalIy of he ma- 
chine, and which is driven by a motor M. 
Extending through tble 2{} and rotatably 
mounted thereon is a pair of vertical shafts 22 
and 3 one near each end of the tabIe 20. Also 
rottably mounted n tabIe 2 and extending 
therethrough is a pair of vertical stud shafts 2 
and  one near each end of the tabIe, spaced 
ïrom and transversely aligned respectively wih 
vertical shafts 22 and -. The upper end eî 
each of said shafts 22, 2 and 4,  bas af- 
fixed thereon in coaxial relation therewith, both 
a spur gear 2 and a dïtve dise 2, and each drive 
disc bas an upstanding pin 28 near the periph- 
ery thereofl Each o shafts 22 and 23 has a hor- 
izontal bevel gear 29 aflixed at the lower end 
thereoï, which meshes with corresponding bsvel 
gears 3 affixed on horizontal drive shaft 2. 
As the spur gears 2 on transversely aligned 
shafts 22, 24 and 25, 2 are respectively in mesh, 
itis apparent that upon rotation of shafts 22 
and 23 and the drive discs  carried thereon in 
a clockwise drection as shown in Fig. 2, shafts 
24 and 2 and the ch-ive discs 2 carried there- 
on will be driven in a counterclockwise direction. 
The drive discs  are so arranged on their 
respective shafts that, as shown in Fig. 2, when 
the upstanding pins  on the dïive discs asso- 
ciated with shafts 2, 23 wilI be in the 90 degree 
position, with respect Vo the upper end of the 
vertical radius of the drive discs indicated by 
the arrow heads which wfll be considered zero 
degrees, the upstanding .pins on the drive discs 
associated with the shafts , 2 will be in the 
270 degree position and hence in opposed phase. 
As shown in Fig. 2 a carrying bar 32 is pro- 
vided pivotally mounted at ifs ends as at 2' te 
one pair of longitudinatly aligned pins 28 and a 
carrying bar 33 is provided pivotally mcunted 
ai its ends as at 28' to the other pair of longitudi- 
nally aligned pins 28. Rigidly aixed to said 
camping bars 2, 8 respectively and extending 
longitudinally thereof are racks 34, ,S each of 
greater length than the carrying bars and each 
having a plurality of equally spaced laterally 
tending fingers 6 with each successive pair of 
fingers ïorming a pocket 3 in which the cap por- 
tion  of a convenionaI crown shell S may be 
positioned, the vidth of the poclets $ being 
slightly greater than the width of the cup portion 
of the sheH. 
As shown in Fig. 2, the racks are positioned on 
their respective carrying bars so that the fingers 
$$ point inwardly toward each other, and are 
transversely aligned when the pins  carrying 
the respective bars are in the 90 degree and 270 
degree position above described, with one of the 
pockets $ on rack $ extending beyond the end 
of rack $ on the left side of the machine and 
with one of the Dockers 3 on rack  extending 
beyond the end of rack  on the right side of 
the machine. 
Associated with the racks $ and 3 and posi- 
tioned thereabove is a raceway  which com- 



prises a pair of spaced rails or tracks 4 and 
rigidly mounted on the frame above the racks 
and extending longitudinally thereof. As shown 
in ligs. 1 and 3 the raceway extends longitudi- 
nally of the machine along the center thereof 
and is of such width that the cup Rortion 46 of 
a crown shell S may be positioned therein with 
the flange 43 of the crown shell S seated on the 
beveled edges 44 of parallel tracks 41, 42. In or- 
der to prevent the crown shells from jumping 
vertically out of the raceway during the ol3eratdon 
of the machine, a pair of retaining srips 4|' and 
42' are Rrovided affixed fo tracks 4| and 42 re- 
spectively, extending longitudinally thereof with 
the Ol3posed inner edges 43' of the strips extend- 
ing over the flanges 43 of the crown shells. The 
tracks are of such thickness that the bottom 
of the crown shell extends therebelow in the path 
of movement of the fingers 6 to be advanced 
through the machine in sequence fo the various 
operating stations in the manner heïeinafter 
described. 
Thus as main drive shaÏt 2| rotates, if will 
rotate shafts 22, 23 through meshed bevel gears 
3| and 2 ai each end and also rotates stud 
shafts 24, 25 through the mehed 13airs of trans- 
versely aligned Sl3Ur gears 25, with shafts 22, 23 
rotating in a clockwise direction and shafts 2, 
25 rotating in counterclockwise direction. 
Rack 35 will more Rarallel fo itself in a cotu- 
terclockwise direction in a circu!ar path of trans- 
lational movement toward and away from the 
raceway for a 180 degree rotation of the main 
drive shaft 2|, while ai the same rime rack 
travels in a clockwise direction with a motiou 
identical fo that of rack 5 away from and 
ward the raceway for 180 degrees, the racks thus 
moving in opposed 13hase. During the next 180 
degree period of rotation of 6he main drive shaft, 
rack  will more away from and toward the 
raceway while rack 3 will be moving towar 
and away from the raceway. 
In the harmonic movement of the racks lon- 
gitudinally of the raceway, and because of the 
ciearance between the crown shells and the rack 
fingers, there will be no effective longitudinally 
advance of the crown shells during the I0 degree 
movement ai the beginning and ai the end 
each advance and of each retreat of the fmgers 
of each rack, during which 10 degree Reriods the 
fingers more substantially transversely of the 
raceway, the effective forward mo6ion of each 
crown shell thus occurring in two steps each of 
160 degrees in each cycle. 
With the top of the vertical radius of the 
main drive shaft indicated by arrow heads in ig. 
5 as the zero point, and with the racks in the 
13osition shown in lig. 2, the 13ins 8 associated 
with racks 4, 35 are ai the 90 degree and 270 
degree position respectively of drive discs 2. 
With a crown shell S positioned in the center of 
the 13ocket ai station A formed by the first two 
fingers at the left end of rack 35, by reason 
the clearance between the crown shell and the 
fingers of the Rocker, the crown shell S will not 
advance until the main drive shaît bas rotated 
I0 degrees and the discs 2 associated with rack 
5 have also rotated I0 degrees fo more pins 
thereof fo the 260 degree position. Ai this rime 
the fingers 36 will start their effective longitu- 
dinal movement forward which will advance the 
crown shell S along raceway 39 to reach station 
B during, the next 160 degrees of rotation of the 
main drive shaft, which bas thus rotated 170 e- 
grees. 
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Rack 3§ will start fo more substantially trans- 
versely away from the raceway 39 for 20 degrees 
during which 20 degrees movement the crown 
shell S will be substantially stationary due to 
5 the play between the fingers of the rack and.the 
crown shell. The ngers 36 of the rack 3§ will 
more away from and disengage the crown shell 
S ai station B until the main shaft 2 bas ro- 
tated to 190 degrees whereuloon continued ro- 
lO ration of the main shaft for 160 degrees more, or 
to 350 degrees will return the £mgers 36 to sta- 
tion A and thereupon will repeat the procedure 
on another crown shell S fed to station A. 
At the same rime as rack ]§ Is movlng toward 
15 and away from the raceway and advancing a 
crown shell to station B during 160 degrees of a 
180 degree rotation of the main drive shaft 2|, 
rack 34 wlll be moving in reverse direction away 
from and toward the raceway for 180 degrees. 
2o During the flrst 170 degrees rotation of the main 
drive shaft,, the pocket 3 formed by the flrst 
and second flngers 36 on the left end of rack 34 
will more idly from station B to station A, where- 
upon they will engage a crown shell S fed to this 
25 station. After 20 degrees dwell du_ring which 
rime the fingers of rack 34 are moving substan- 
tially transversely of the raceway during the next 
170 degree rotation of the main drive shaft the 
first and second flngers thereof will advance the 
0 crown shell ,S at station A longitudinally of the 
raceway to station B and the second and third 
fingers thereof will advance to station C the 
crown shell S loreviously moved fo station B by 
the flngers of rack ]5. 
:5 Thus it is aloparent that when shells are con- 
stantly suloplied to the il]put end of the raceway, 
then with each 360 degree rotation of the main 
drive shaft during which rime both racks will 
more in a complete circular path of translational 
4o movement for one cycle, each of the crown shells 
S will be moved two steps with a simple har- 
monic motion during each step, as from station 
A to station C (one step by rack 5 and a second 
step by rack ]4) with a dwell of aploroximately 
5 20 degrees at each station. 
It is during the periods of dwell between suc- 
cessive steploing movements of the crown shells 
through the machine that the various assembly 
operatlons are performed. 
50 To apply adhesive to the bottom of the crown. 
shell and sloread such adhesive Uniformly, a ver- 
tical plunger | as shown in Fig. 3 is provided 
having a supply of liquid adhesive fed thereto 
in any suitable manner and slidably mounted 
55 in a bracket 2 affixed to the frame. The plunger 
is desirably positloned directly over the raceway 
ai station D whereby if may be vertically aligned 
with one of the crown shells when the latter is 
at test at such station, and bas a valve 3 at the 
6o lower end thereof opened by a stem ]' when the 
latter contacts the bottom of the crown shell. 
After the adhesive bas been applied to the 
crown shell bottom as by means of valve 3 at 
the lower end of the plunger, it is spread by 
65 means of a felt pad 4 (Fig. 4) carried ai the end 
of a vertically reciprocable plunger 55 positloned 
directly over the raceway, desirably at station E. 
A typical linkage for actuating the plungers 
5 [, , which are' desirably actuated slmultane- 
7O ously Is shown in Figs. 1, 2 and 3. 
Thus upright brackets 6 and 5 are provided 
affixed to the table 2@ and pivotally mounting re- 
spectively, levers 58 and $, in turn pivotally 
connected to the upper end of plungers 5| and 
75  respectively and joined at their other ends by 
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a transverse rod 6J. A pitman 62 is pivotally 
connected at one end to said rod, and extends 
below the table. The lower end of pitraan 62 is 
pivotally connected to a lever 63 pivotally raount- 
ed near its raid portion in a bracket 64 depending 
frora the underface of table 20 and carrying a 
cara roller ç6 at its free end which rides on the 
periphery of a cara 66 aflïxed fo shaft 2|. By 
raeans oï a coil spring 6 aflixed at one end fo 
one of said upright brackets, for exaraple bracket 
66, and its other end to pitraan 62 the cara roller 
66 is resiliently urged against cam 66. 
As if is necessary that every crovn shell pass- 
Ing through the raachine have adhesive applied 
thereto and evenly distributed thereon, cara 66 
as shovn in Figs. 3 and 5 bas tvo depressions 
6 and 68 in the periphery thereof vith the 
Ieading edges of said depressions 180 degrees 
apart. The cam 8 is positioned on shaft 2! so 
that the bottom of the depressions will be verti- 
cally aligned with each other and with the ver- 
tical radius of the raain shaft when the latter 
is at zero degrees. The configuration oï each of 
said depressions is such that the ends of plungers 
6! and 66 will not enter the crown shetls until 
the latter corne to test at the begirming of the 
20 degree dwell period heretefore described, wfll 
contact the bottom of the crown sheI1 when the 
raain shaft is at zero degrees and at 180 degrees, 
and wflI be removed frora the crown she!ls 
fore the latter start te more at the end of the 
20 degree dweI1 period. 
Thus twice every 360 degrees, whfle the crown 
shells are at rest at station D and E, the plungers 
65 and 66 will more down and up fo apply adhe- 
sire fo the crown shell at station D, and spread 
the adhesive at station E on the crown shelI to 
which the adhesive had previously ben applied 
180 degrees before at station D. 
Corlc applying 
As the crown sheIls advance ïrom station to 
station with each 180 degree rotation of the 
main drive shaft 2, they will succssively enter 
the cork applying station H which is desirably 
spaced three stations away frora station E fopro- 
vide roora for the mechanism. 
Station H illustratively coraprises a pair of 
vertical tubes ]! and ]2 respectively positioned 
on each side of the raceway transversely aligned 
with station H, and a vertical plunger ï3 slidably 
mounted in a sleeve ] aflixed to the frame and 
positioned over the raceway at station 
As shown In Fig. 6 e.,.ch tube bas a stack of 
cork discs 5 thmein nd preferably laterally 
slidable p]her plates ï8 and ] are provided, 
associated respective!y with the bottora ends 
of said tubes $ and 7. Each of said plates 
is connected by a conventiona! linkage fo an ec- 
centric 8 shown in Fig. 5 whereby when plate 
 is moved fo, the left as shown in Fig. 6 to 
permit a cork disc fo drop on a transverse guide« 
way ? raounted beneath tube 3 on the track 
42,, plate  will have moved to the left fo more 
a cork disc  from tube ?| across transverse 
guideway 85 therebeneath raounted on track 
so that the disc is positioned direct]y above the 
crown shell at station H and beneath plunger 
Thus it is clear that with each 180 degrees ro- 
tation of the main drive shaft 2 J, a cork disc will 
be positioned over the crown sheI1 at station 
As every crown shell must bave a cork disc 
therein, if is necessary that plunger 3 recipro- 
cate once every 180 degrees rotation of the main 
drive shaft and that the cork disc is hot forced 
into the crown shell until the latter is af rest 
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during one of the 20 degree dwell periods. To 
this end a linkage is provided which may be 
sirailar to the linkage shown and described with 
respect to the adhesive applying and spreading 
5 plungers 6|, , and hence will not be ïurther 
described. The cara 2 which actuates the link- 
age ïor the cork plunger is identical to cara 66 
and as shown in Fig. 5 bas two depressions 
and I]4 therein, the leading edges of which are 
10 180 degrees apart. 
The construction thus far described is hot per 
se claimed herein as it is conventional, the pres- 
ent invention being illustratively described as in- 
corporated in such raachine. 
15 Cener spotting 
According to the present invention, In order 
to apply center spots to the crown shells at the 
high rate of speed desired :[or efficient and eco- 
20 nomical operation, two oï the crown shells which 
are advanced in sequence longitudinally fi'ora 
station to station in equal steps, have center spot 
applied thereto respectively at fixed stations in 
the course of the intervals between steps of each 
25 cycle. 
More specifically, two identical center spot dies 
85 and 88 are provided positioned at an ante- 
cedent station and a subsequent station and 
sirably tiraed so that the spotting operation af 
:;o the antecedent station spots a sequence of alter- 
nate crown shells and the spotting opm-ation 
the subsequent station spots the sequence of 
alternate crown shells skipped af the antecedent 
station. 
";:' ïn one embodiment of the machine shown 
in Fig. 1, the dies have an even number of in- 
tervening stations, being illustratively at stations 
J and M, three stations apart along the raachine. 
Peferring to Figs. 7 and 8 the die coraprises 
":» a vertically reciprocable sleeve 8 includIng a 
centering head 0 at its lower end, tapered at 
ifs lower edge 96. Sleeve 8 is slidably mounted 
in a bearing 88 affixed to the frame, and a verti- 
cally reciprocgble punch 89 is slidably raounted 
45 in said sleeve . The sleeve and punch are po- 
sitioned directly over the raceway af stations J 
and lYI. 
The sleeve 8 bas a transverse slot 9 there- 
through near the lower end thereof above the 
o upper rira 9 of head  which slot is desirably 
/ inch high and of sufficient width fo accora- 
raodate a ribbon 92 from which the center spot 
is cut. The ribbon is desirably advanced in 
step by step movement through the slot ! by 
55 a suitable feed mechanism (diagrammaticalIy 
shown in Fig. 7) desirably actuated by the raain 
drive motor lVf and preferably moistened in con- 
ventional manner as described in Patent No. 
2,117,111, dated May 17, 1938, on the adhesive]y 
o coated underface thereof. 
Preferably the lower end 3 of the punch when 
idle is positioned  inch above te top of the 
slot 9! and the distance from the rira 4 of the 
65 head 0 (which forms the cutting edge of the 
sleeve) fo the bottom edge 9 of the sleeve is 
/2 inch. The bottora edge 9 of the sleeve when 
idle is desirably il Inch above the cork disc 
and the punch 89 in idle position is accordingiy 
70 one inch above the cork disc 5. The sleeve 
8 and the punch 89 are actuated by a suit- 
able transmission from the main drive shaft. 
Although raany possible transmissions could be 
used, a typical one is diagramraatically shown in 
75 Fig. 8. 
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Thus, uprlght brackets 97 and 98 are provided, 
aSixed fo the table 20 on each side thereof re- 
spectively and on each of which is pivotally 
naounted near one end levers 99 and 101 re- 
spectively. The levers are pivotally connected 
ai one end respectively fo sleeve 97 and fo punch 
89, and ai their other end pivotally connected 
fo pitnaan levers 102 and iOS respectively. The 
free ends of the pitnaan levers are respectively 
pivotally connected to levers I4 and 5, each Io 
being pivotally mounted near ifs naid point to 
brackets I0 and 107 respectively depending frona 
the underface of table 2, the levers carrying 
cam rollers I8 and I0 respectively ai their îree 
end which ride on the periphery of carns i 12 and 1.5 
 respectively affLxed fo shaft 2. By means 
of coil springs IlS and I4 affixed atone end 
respectively to brackets 0ï and 08 and ai their 
other ends respectively fo pitnaan levers 2 and 
83 the cana rollers are resiliently urged agalnst "0 
their associated canas. 
As shown in Fig. 5, cam i i 2 which actuates the 
punch 0 has a depression Il0 therein on the 
periphery thm-eof which desirab]y occupies 140 
degrees of the circmnference of the cana and is 
so positioned on shaft 21 that its leading edge 
IS wfll engage the cam follet 0 when the 
main drive shaft has rotated 110 degrees from the 
zero position shown. 
The curvature of the depression 0 in cana 
  ts desirably such, that the naovement of the 
punch 00 as shown in Fig. 9 will be as follows: 
The punch $0 will accelerate in a simple har 
monic motion until the naain shaft bas rotated 
to 150 degrees at which tinae the punch will have 
reached ifs naaximuna downward velocity and 
thereupon will continue unifornaly at such speed 
until the naain shaft has rotated to 0 derees 
whereupon the punch will decelerate, desirably 
also in a simple harmonic motion untfl the main 
shaft bas rotated to 80 degrees when the punch 
will be at rest. Frona this rest position the punch 
wfll accelerate in a simple harnaonic motion until 
the main shaft bas rotated to 90 degrees at 
which tinae the punch bas reached its naaximum 
upward velocity and thereupon will continue uni- 4.5 
formly at such speed until the main shaft bas 
rotated to 210 degrees at which rime the punch 
will decelerate in a simple harnaonic naotion until 
the main shaft bas rotated to .50 degrees when 
the punch comes to rest. 50 
As shown in Fig. 5, cana  which actuates 
the sleeve 8ï bas a depression  therein on 
the periphery thereof which destrably occupies 50 
degrees of the circunaference of the cam and is 
so positioned on shaft 2 that the leading edge 5.5 
 of the cana will engage the cana follet 
when the naain drive shaft 2 bas rotated 
degrees frona the zero position shown. 
The curvature of the depression   in cam 
is desirably such, that the movenaent of the sleeve 60 
87 as shown in Fig. 9 will be as follows: The 
sleeve 87 wfll desirably accelerate in a simple 
harnaonic naotion until the naain drive shaft 
bas rotated to 0 degrees at which tinae the 
6.5 
sleeve bas reached its naaximuna downward 
velocity. The sleeve thereupon wfll decelerate 
in a simple harnaontc motion until at 80 degrees 
rotation of the main shaft it wfll be at test. Frona 
this test position the sleeve will accelerate de- 
sirably in a simple harnaonic motion untfl the 
main shaft bas rotated to 190 degrees af which 
time the sleeve bas reached ifs naaximuna upward 
velocity and thereupon will decelerate in a simple 
harmonic naotion until the naain shaft has fo- 

tated to 205 degrees when the sleeve comes 
rest. 
O'peraioi 
In operation each shell is mo¢ed steR by Steo' 
one station for each 180 degree rotation of 
main ch'ire shaft in naanner above described 
perfornaance at various stations in sequence of 
the adhesive application, adhesive spreading and 
cork insertion aH by the more or iess conven- 
tional equipnaent above described until the par, 
tially assembled crown shells with the cork discs 
therein are ready for the application of the center 
spots. 
The advance of the crown shell to station J 
and the operation of die 0 thereat for a cona- 
plete cycle is as follows: 
leferring specifically to Iigs. 1, 2,  and 9, 
after the naain shaft bas rotated 90 degrees the 
crown shells are still in motion and as shown 
in Figs. 1 and 2 will advance frona station I 
toward station J. The ribbon 92 of center spot 
material which is being advanced transversely 
through the slot 0 in sleeve 0ï (Fig. ) as above 
described, cornes to test belote the die 0 is 
actuated. 
When the main drive shaft bas rotated 20 
grees further to 110 degrees, the die punch 
starts its downward stroke through the still sta- 
tionary sleeve 0ï, af a rime that the crown shell 
continues its motion toward station J, and the 
ribbon 9 of spot material bas corne to rest, and 
af 135 degrees the die punch bas descended about 
 inch and bas passed the lower cutting edge 
94 of the sleeve at relatively high speed and cut 
a center spot from the ribbon. At 150 degrees 
of rotation of the main shaft, the die punch bas 
descended ½ inch through the still stationary 
sleeve and at this point bas reached ifs naaximum 
downward velocity and continues uniformly at 
this velocity untfl if bas descended /s of an inch 
af 10 degrees rotation of the naain shaft and is 
aligned with the upper rira of the crown shell 
side wall. 
While the punch 09 is descending as above de- 
scribed, the sleeve 0ï, af 155 degrees rotation of 
the main shaft, starts its downward stroke, and 
at 10 degrees bas reached its naaxinaum down- 
ward velocity equal to that of the punch, after 
having descended  of an inch, at which tinae 
both the lower end of the sleeve and the lower end 
of the punch are aligned with the upper rina 
the crown shell which shell bas by now corne to 
rest. 
The punch and sleeve now enter the crown 
shell af the sanae velocity, decelerating in a simple 
harmonic naotion until af 18'0 degree rotation of 
the naain shaft they are at test substantially flush 
with the cork liner ï and the punch presses the 
previously cut center spot against the upper face 
of the cork disc in the crown shell whereupon the 
punch and the sleeve start to ascend. 
As it enters the crown shell, the tapered end 
9 of the sleeve will center with respect to the 
punch, the crown shell that is loosely lodged 
between the straddling fingers 30 so that the 
spot will be accurately positioned on the cen- 
ter of the cork disc ï5. 
As is diagrananaatically shown in Fig. 9 the 
ascending stroke of the punch and Sleeve there- 
upon occurs in reverse order and reverse sense 
fo the descending stroke previously described. 
At 20 degree rotation of the main shaft the 
feeding of the ribbon 92 again begins and at 350 
degrees rotation of main shaft 21 the crown 
shell which bas had the center spot applied ai 
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station J comes fo test ai station K and an un= 
finished crown shell is moved from station i 
fo station J, where they remain until the main 
shaft has rotated past 360 degrees to 10 degrees. 
However, as the sleeve and punch are hot ac- 
tuated except between the 110 degrees to 250 de- 
grees period of the rotation of the main shaft 2! 
no center spot is applied at station J at this 
rime. With the next stepping advance of the 
crown shells, during which rime the main shaft 
rotates to 180 degrees, the unfinished crown shell 
at station J will be moved to station K and the 
fmished crown shell at station K will be moved 
to station L whfle at the same rime another un- 
finished crown will be fed from station I fo 
station J where a center spot will be applied in 
the manner previously applied. 
Thus itis clear that the center spot die 
at station J only operates once every 360 degree 
rotation of the main shaft, i. e., from 120 de- 
grees to 250 degrees with the actual work being 
done in the period between 170, and 190 degrees, 
and hence onty a sequence of alternate shel]s 
wfll be center spotted at station J. As two 
crown shells will pass this station every 360 de- 
gTees rotation oï the main shaft, itis apparent 
therefore that a second center spot applying die 
is required, spaced sufliciently from station J 
so that it will work on the sequence of alternatë 
crown shells skipped at station J. 
In one embodiment of this invention the 
second center spot die 8 which is at station NI, 
three steps removed from station J and which 
is identical in all respects fo station J, operates 
in phase therewith. 
ThuS considering the machine as if it has 
been operating for some time, after the last 
center spot has been applied at station J, the 
next step will advance a finished crown shell 
from station L to station M, an unfinished 
crown shell from station K to station L, the 
fmished crown shell from station J to station 
K and an unfinished crown shell from station 
I to station J. However no work will be don 
during this step as above described, as itis not 
during the 110 degree to 250 degTee period of 
rotation of the main shaft. The next stepping 
movement of the rack will advance a previously 
finished crown shell from station NI to station 
N, an un_ûnished crown shell from station L to 
station NI, a fmished crown shell rom station 
K to station L, an unfinished crown shell from 
station J to station K and an unfinished crown 
shell from station I to station J. At this time 
the dies at station J and NI will be simultaneous- 
ly actuated and center spots will be applied with 
the die at station M spotting the sequence of 
alternate crown shells skipped at station J. 
Thus we see with the above arrangement 
every crown shell will have a center spot ap- 
plied therto. 
If is of course tobe understood that the sec- 
ond center spot applying station-could be 
cated at any odd number of steps away from 
station J, i. e., at station K or at station O. 
PIowever in order to keep the size of the 
chine to a minimum, it is desirable to keep the 
two dies as close as possible with the above 
spacing, and the physical dimensions of the 
dies are such that it would be too close to lo- 
cate the second die ai station K. 
If desired the arrangement shown in Figs. 
and 11 could be used where the dies are located 
two steps apart. With such arrangement-the 
dies 5' and 8' and the cams therefore would 
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be identical in configuration and structure to 
the dies 85 and $6 and their associated cams. 
However the cams fçf' and ' associated with 
die 5' would be 180 degrees displaced on shaft 
5 2f' with respect to cams f2! and f22 associated 
with die 85' so that the dies would operate 180 
degrees apart. 
Thus for example with an unfinished crown 
shell at station J' and L' and a finished crewn 
o shell at station K', die 85' çould be applying a 
spot while die 5' would be, raised. The next 
180 degTee rotation of the main shaft would 
move an unfinished crown shell from station I' 
to station J', another unfinished crov, shell ïrom 
13 station J' fo station K', and move a flnished 
crown shell from station K' to station L' and 
another finished crown shell from station L" to 
station M'. Di 5' would thereupon apply a 
spot at station J' while die ' at station L' 
do would be raised. This procedure is thereupon 
repeated. With this arrangement during all of 
the intmwais of the steps of the cycle, a center 
spot would be applied at station J' on a sequence 
oï alternate crown shells and during the other 
OE interval of the steps of the cycle a center spot 
would be applied at station L' on the sequence of 
alternate crown shells skipped at station J'. 
With the two arïangements of the center spot 
dies 85, 86 and 85', 8' hereinabove described, al- 
to through two crown she]ls are passing each of 
the dies every 360 degree rotation of the main 
drive shaft, the dies aïe only operating once 
every such 360 degree rotation yet every crown 
shell has a spot applied thereto. Thus as the 
5 number of strokes of each of the dies and hence 
the amount of vibration is kept ata minimum, 
the machine may be run ata relatively high rate 
of speed say 400 1. P. NI. of the main shaft with 
likelihood of breakdown and need for repairs 
4O kept at a minimum and in addition, at such 
speed there is little likelihood of the ribbon of 
spot materiai tearing. 
If the machine is run ata lower rate of speed 
with resultant slower stepping speed of the rib- 
15 bon through the die, one of the dies may be dis- 
pensed with entirely and the arrangement shown 
in Figs. 12 and 13 may be used. 
The die $ is identicai to die $5 and the cams 
f3 and f instead of each having one depres- 
50 sion in the periphery thereof, have two depres- 
sions each, with the leading edges f ç5 thereof 
180 degrees apart, the depressions having the 
saine configurations previously described with 
respect to cams  ! ! and  ! 2. 
55 With such arrangement, the die  will op- 
erate twice every 360 degrees which is possible 
as the total angu]ar distance occupied by the 
larger depression of the cam, i. e., cam 24, is 
only 140 degrees. Thns the die will be moving 
6o for 280 degrees and at test for 80 degrees. 
With the arrangement and relative movement 
of the punch and sleeve of the dies above de- 
scribed in any of the embodiments shown, both 
the punch and the sleeve will start slowly, reach 
65 the maximum speed and then decelerate so tht 
at the moment they are flush vith the cork .they 
wilt be at test and suiïlcient distance is provided 
to enable a clean cut spot tobe formed in the 
minimum of space thus enabling the maximum 
7O speed fo be achieved and hence the maximum 
efllciency of the machine. Consequently there 
will be no sudden starting or stopping of the 
die elements and hence vibration and stress on 
the machine will be kept ata minimum. 
75 As the downward motion .of both the sleeve 
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87 and the punch 89 is brought about by the 
associated springs |14 and il3 which hold the 
rollers |09 and |08 against the respective cams, 
|l|, ||2, such spring action will accommodate 
the movement of the sleeve and the punch to 
small variations in height caused by variations 
in the thickness of the shell or the cork disc. 
In addition the arrangement of the dies in 
the lïrst two embodiments above described will 
enable the machine to operate ata relative]y 
high rate of speed to provide a clean cut cir- 
cular spot without danger of the ribbon of spot 
material tearing or of inaccurate feed thereof 
with resultant stoppage of the machine for ad- 
justment or replacement of such ribbon. 
As many changes could be ruade in the above 
construction and many P.pparently widely dif- 
ferent embodiments of this invention could be 
ruade without departing from the scope of the 
claires, itis intended that all marrer contained 
in the above description or shown in the accom- 
panying drawings shall be interpreted as illus- 
trative and hot in a limiting sense. 
Having thus described my invention, what I 
claire as new and desire fo secure by Letters Pat- 
ent of the United States is: 
1. Bottle capping, machinery comprising a 
drive shaft, a raceway for crown she]ls, a pair of 
shell advancing racks parailel thereto and mov- 
able thereunder from opposite sides thereof, op- 
erating stations above and aiong said raceway, 
said racks each having a plurality of equally 
spaced laterally .extending ngers, successive 
flngers being spaced a distance slightly greater 
than the diameter of such crown shells and 
adapted to straddle the latter with a play be- 
tween said flngers and such shells, means opera- 
tively cormected to said drive shaft for imparting 
to said racks translational movement in opposed 
circular paths and in opposed phase for inter- 
mittent advance of such shells two stations for 
each cycle of the racks, with a short period of 
rest intervening between successive advances of 
such shells, said stations including die means 
to cut and position center spots in two shells 
for each cycle of the racks, said die means com- 
prising punch means and sleeve means c0acting 
therewith, associated center spot ribbon feed, 
cam means operatively cormected to said drive 
shaft, linkage between said cam means and said 
punch means for operating the latter to cut two 
center spots, and cam means operatively con- 
nected fo said drive shaft, linkage between said 
cam means and said sleeve means for operating 
the latter to position such shells during such 
short test period in each cycle of the racks pre- 
paratory to centering the respective spots therein. 
2. The combination set forth in claire 1 in 
which the cam means associated with said Punch 
means has a substantiaily large configuration 
on the periphery thereof and the cam means as- 
sociated with said sleeve means has a substan- 
tially small configuration on the periphery 
thereof whereby said punch means will be ac- 
tuated for a greater period than said sleeve 
means. 
3. The combination set forth in claire 1 in 
which the cam means associated with said 
punch means has a substantially large config- 
uration on the periphery thereof and the cam 
means associated with said sleeve means has a 
substantially small configuration on the pe- 
riphery thereof substantially symmetrical with 
said substantially large configuration whereby 
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said punch means will be actuated for  grèater 
period'than said sleeve means. 
4. The combination set ïorth in claire 1 
which the cam means associated with said 
5 punch means has a configuration on the 
riphery thereof to actuate said punch means 
during 140 degrees rotation oï said cam means 
and the cam means associated with said sleeve 
means has a configuration on the periphery 
]0 thereof to actuate said sleeve means during 50 
degrees rotation of said cam means. 
5. The combination set ïorth in claim 1 in 
which means are provided on said sleeve to 
center said shell with respect to the punch dur- 
]5 ing such short test period prior to engagement 
oï the spot with the shell. 
6. The combination set ïorth in claire 1 in 
which said cam means are constructed and ar- 
ranged to accelerate said die to a relatively high 
0 speed at the instant of cutting the center spot 
ïrom said ribbon and to decelerate thereaïter 
for bottoming the center spot 'in such shell with 
a minimum of impact. 
7. The combination set forth in claire 1 in 
o5 which said die means includes a reciprocable 
vertical sleeve with a transverse ribbon ïeed 
slot therethrough presenting a cutting edge, a 
reciprocable punch slidably mounted in said 
sleeve, said cam means being constructed and 
30 arranged fo accelerate said punch to a relatively 
high speed at the instant oï cutting the center 
spot and thereafter to decelerate said punch for 
bottoming said spot in such shell with a mini- 
mum of impact and substantially concurrently 
35 therewith fo bring said sleeve to the bottom 
ifs stroke into said shell. 
8. The combination set forth in claire 7 in 
which the lower end of said sleeve is tapered 
and said sleeve has an outer diameter substan- 
40 tially equal to the inner diameter oï such shell, 
whereby when said sleeve enters such shell dur- 
ing such short test period, said shell will be 
centered with respect fo the punch. 
9. The combination set ïorth in claire 7 in 
45 which said ribbon extends transversely through 
said slot and means are provided intermittently 
to advance said ribbon throtgh said slot once 
each complete cycle of said racks whereby a 
ïresh area of said ribbon will be presented to 
50 said punch. 
10. Bottle capping machinery comprising a 
drive shaft, a raceway ïor crown shells, a pair 
of shell advancing racks parallel thereto and 
movable thereunder from opposite sides there. 
55 of, operating stations above and along said race- 
way, said racks each having a plurality of equal- 
ly spaced laterally extending ngers, successive 
fingers being spaced a distance slightly greater 
than the diameter of such crown shells and 
6O adapted to straddle the latter with a play be- 
tween said ngers and such shells, means oper- 
atively cormected to said drive shaft for 
parting to said racks translational movement 
in opposed circular paths and in opposed phase 
65 for intermittent advance of such shells two 
stations for each cycle of the racks, with a short 
period of test intervening between successive 
advances of such shells, said stations including 
a flrst center spotting station, a second center 
7O spotting station longitudinally spaced along said 
raceway an odd number of stations from said 
flrst center spotting station, each of said two 
stations having a die to cut and position center 
spots in such crown shells, said dle lncluding 
75 a punch and a sleeve,  ribbon feed $sociat¢d 



wfth sald die, means slmultaneousy to actuate 
sald two dies to cut and position center spots 
in two shells for each cycle of the racks, said 
means comprising cam means operatively con- 
nected to said drive shaft, linkage between said 
cam means and said punches for operating the 
latter to cut two center spots, and cam means 
operatively connected to said ch.ive shaft, link- 
age betwen said cam means and said sleeves for 
operating the latter to position such shells dur- 
ing such short test period in each cycle of the 
racks preparatory to centering the respective 
spots therein. 
OE1. Bottle capping machïnery comprisini a 
drive shaft, a raceway for crown shells, a pair oï 
shell advancing racks parallel thereto and mov- 
able thereunder from opposite sides thereof, op- 
erating stations above and along said raceway, 
said racks each having a plurality of equally 
spaced laterally extending fingers, successive 
flngers being spaced a distance slight!y greater 
than the diameter of such crown shells and 
adapted to straddle the latter with a play between 
said fmgers and such shells, means operatively 
connected to said drive shaft for imparting to 
said racks translational movement in opposed 
circular paths and in opposed phase for intermii- 
tent advance of such shells two stations for each 
cycle of the racks with a short period of rest in- 
tervening between successive advances of said 
shells, said stations including a first center spot- 
ting station, a second center spotting station lon- 
gitudinally spaced along said raceway an even 
number of stations from said first center spotting 
station, each of said stations having a die fo cut 
and position center spots in such crown shells, 
said die including a punch and a sleeve, a ribbon 
feed associated with said die, means alternately 
to actuate said two dies to cut and position center 
spots in two shells for each cycle of the racks, 
said means comprising cam means operatively 
connected fo said drive shaft, linkage between 
said cam means and said punches for alternately 
operating the latter to cut two center spots, and 
cam means operatively connected to said drive 
shaft, linkage between said cam rneau.s and said 
sleeves for alternately operatïng the latter to 
position two such shells during such short test 
period in each cycle of the racks preparatory to 
centering the respective spots therein. 

î2. Bottle capping machinery comprising 
drive sha£t, a raceway ïor crown shells, a pair oï 
shell advancing racks parallel thereto and mov- 
able thereunder frorn opposite sides thereoï, op- 
5 erating stations above and along said raceway, 
said racks each having a plurality of equally 
spaced laterally extending fingers, successive 
fingers being spaced a distance slightly greater 
than the diameter of such crown shells 
10 and adapted to straddle the latter with a 
play between said fingers and such shells, means 
operatively connected fo said drive shaït ïor im- 
parting to said racks translational movement in 
opposed circular paths and in opposed phase for 
15 intermittent advance oï such shells two stations 
for each cycle of the racks, with a short period 
oï rest intervening between successive advances 
such shells, adhesive applying, adhesive spread- 
ing, liner and center spotting disc insertion in- 
20 strumentalities at a sequence of stations, means 
to operate the instrumentalities at said respec- 
tive station for operation on two shells for each 
cycle of the racks, said center spotting instru- 
mentality including die means comprising punch 
25 means and sleeve means coacting therewith, as- 
sociated center spot ribbon feed, cam means 
eratively connected to said drive shaft, linkage 
between said cam means and said punch means 
ïor operating the latter to cut two center spots, 
30 and cam means operatively connected to said 
drive shaft, linkage between said cam means and 
said sleeve means for operating the latter to posi- 
tion such shells during such short test perod in 
each cycle oï the racks preparatory to centering 
35 the respective spots therein. 
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